INTRODUCTION
subsequent impairment in hand function. The prevalence of trigger finger in the general population is around 2%. 16 Studies report it occurs most commonly in the sixth and seventh decades of life and also occurs 6 times more often in female comparing to male. 17 Aside from sex and age, literature has reported other comorbidities associated with trigger fingers, including manual labor, diabetes, hypothyroidism, carpal tunnel syndrome, amyloidosis, mucopolysaccharidosis, and rheumatoid arthritis, although the latter conditions arise from different pathological processes than idiopathic trigger digitis. 15, [18] [19] [20] [21] [22] [23] Although both Dupuytren's disease and trigger finger share several common risk factors, no clear associations have been identified between the 2 disease processes. We noticed a high number of patients diagnosed with both pathologies in our patient population and the purpose of this study was to review our experience as well as report any identified risk factors.
METHODS
Our institutional review board approved this study. Patients diagnosed with either trigger digits or Dupuytren's contracture by the senior author between January 2014 and September 2017 were identified using our institution's clinical data warehouse platform, Informatics for Integrating Biology and the Bedside (i2b2). The International Classification of Diseases, Ninth Revision codes 727.03 (trigger finger) and 728.6 (contracture of palmar fascia) were used to query the database. All diagnoses were made by a single board-certified hand surgeon who is the senior author. Dupuytren's contracture was diagnosed with patient history of decreased range of motion in affected digits with presence of palpable nodule and cords. Hueston's tabletop test was employed to identify Metacarpophalangeal (MCP) and proximal interphalangeal (PIP) contractures and helped assessing the severity of disease. Interventions via injection of collagenase or surgical release were offered for patients who have generally greater than 30 degrees of contracture at MCP joints or any contracture at PIP joints. Diagnosis of trigger digits was made by the same hand surgeon based on the identification of pain at A1 pulley and catching or locking of affected digits with movement. A maximum of 2 steroid injections were generally offered before surgical release of A1 pulley were done. Exclusion criteria included systemic inflammatory diseases such as rheumatoid arthritis as the underlying pathology and management of trigger digits in these patients differs from that in their idiopathic counterparts.
Electronic medical records were manually reviewed for age at diagnosis, sex, digits involved, medical comorbidities, and social histories including alcohol use, tobacco use, and occupation. Patients carrying both diagnoses were included if the same or neighboring digits in the same hand were inflicted with both disease processes. Patients who carried diagnosis of Dupuytren's and trigger digits in separate hands were not included in the study since this is unlikely to have occurs due to interaction between the 2 pathology at a local tissue level. The chronicity of whether trigger digits or Dupuytren occurred first was not recorded since it is unlikely to be an accurate representation based on retrospective data since mild or subclinical form of each disease can be easily omitted in clinical documentation. History of injection with steroids or collagenase clostridium histolyticum was also recorded. Alcohol use was recorded as positive if consumption was current at clinic visits.
Descriptive analyses produced frequencies and percentages for categorical variables, and mean/median values for continuous variables. A standard statistical software package, SAS 9 (version 9.3; SAS Inst. Inc., Cary, N.C.) was used for univariate and multivariate analysis. Univariate analysis was used to model the association with hypothesized risk factors for developing trigger finger including age, sex, and Dupuytren's contracture as well as for modeling risk factors for developing Dupuytren's contracture, including age, sex, trigger finger, and manual labor. Chi-square tests were used to compare categorical variables. Independent t tests were used for continuous variables. Multivariable logistic regression was constructed to assess the predictors for the development of Dupuytren's contracture controlling for variables significant in the univariate analysis. Firth logistic regression was used to correct for quasi-complete separation in the initial logistic regression. An unadjusted alpha level of 0.05 for significance was used for all tests.
RESULTS
A total of 238 patients with either Dupuytren's contracture or stenosing tenosynovitis were identified and included in the study. Demographic data are illustrated in Table 1 . Mean age was 61.6 years old (56.0-72.0) and 91.6% are Caucasian. In total, 50.4% are male, 23.9% have diabetes, 66.8% and 52.9% are current or previous alcohol, and tobacco users, respectively; 31.1% have a history of manual labor. Of the 238 patients, 192 patients were diagnosed with trigger finger and 89 patients were diagnosed with Dupuytren's contracture. Forty-three patients (18%) carried both diagnoses in the same or neighboring digits of the same hand (Table 2) . Of the 192 patients with trigger finger, the majority elected to undergo at least one steroid injection (n = 174) and 51 patients underwent eventual open A1 pulley release during the study period. Trigger fingers were more prevalent in the right hand (n = 112) compared with the left hand (n = 92) and more common in the third, fourth, and first digits. Of the 89 patients with Dupuytren's contracture, 8 patients received collagenase injection and 23 patients underwent open fasciectomy in the study period (Table 2) . In univariate analysis, trigger finger (P < 0.0001), sex (P = 0.001), and age (P = 0.001) were significantly associated with the development of Dupuytren's contracture. Also, Dupuytren's contracture (P < 0.0001) and sex (P = 0.001) were significantly associated with the development of trigger finger. However, diabetes, manual labor, and use of alcohol and tobacco were not found to be significant (Table 3) .
In (Table 4) . Trigger finger as a covariate in multivariate analysis initially resulted in a quasi-complete separation and thus firth logistic regression was used to correct for it.
DISCUSSION
Both Dupuytren's contracture and stenosing tenosynovitis or trigger finger are frequently encountered by practicing hand surgeons. It is not uncommon in practice to identify patients with clear stenosing flexor tenosynovitis with overlying subtle nodules or cords associated with early Dupuytren's contracture. As stressed by Burgess, if the surgeon simply opens the A1 pulley without addressing the overlying subtle cord/nodule, he or she may see early progression of Dupuytren's contracture, which may be of further burden/morbidity for the patient. 24 Yet, a myriad of publications exist in the literature regarding both subjects, but the exact pathogenesis of the 2 remains to be elucidated. Concerning Dupuytren's contracture, progressive formation of nodules and cords in the palmar fascia leads to flexion contracture of d digits.
1,2 Histologic studies have shown increased production of type III collagen especially in the early phase as well as imbalance in cellular signal proteins such as transforming growth factor-β, mitogen activated protein kinase, Wnt/β-catenin, etc. [25] [26] [27] The current accepted model of Dupuytren's contracture is similar to that of scar formation and maturation. 28 In primary idiopathic trigger finger or thumb, a proposed mechanism consists of pathologic inflammatory changes secondary to repetitive friction between the flexor tendon and its enclosing sheath. 29 Histologically, fibrocartilaginous metaplasia occurs in the diseased flexor tendon and A1 pulley, which can cause the pulley to triple in thickness. 30 Although treatment of trigger finger commonly targets the pathological inflammation with splinting, steroid injection, and percutaneous or open A1 pulley release, treatment of Dupuytren's contracture focuses on disruption of the pathological fascial nodule and cords with splinting, collagenase injection, needle aponeurotomy, and open palmar fasciectomy. 15, 28, [31] [32] [33] [34] [35] [36] [37] [38] [39] We do not generally offer steroid injections for Dupuytren's contracture. Although the 2 disease processes seem to be separate and distinct entities, they do share some common risk factors that have been reported in literature including, age, manual labor, diabetes. 4, 7, 8, 22, 23, 28, 40, 41 The validity of these secondary risk factors remains a subject of debate. In our study, age is the only significant risk factor for both Dupuytren's contracture in both univariate and multivariate analysis. Sex was only significant in univariate analysis. Other factors such as manual labor, diabetes, alcohol, and smoking are not found to be significant, although diabetes was close to reach statistical significance for trigger fingers (Tables 3,  4 ). This may be due to a lack of power, as a larger sample size may be needed to reach significance. In addition, due to the retrospective nature of the study, we were not able to accurately assess certain variables such as amount of alcohol consumed, degree and length of manual labor performed, etc.
Interestingly, only a few articles have mentioned the possible association between Dupuytren's contracture and trigger finger in the past. In 1979, Parker 42 first reported 5 cases of Dupuytren's as a plausible cause of trigger finger in 1987, Burgess and Watson 24 reported a series of 47 patients with concomitant Dupuytren's contracture and trigger fingers, and noted a category of patients with Dupuytren's contracture with involvement of the vertical septa as a cause of tendon constriction. Furthermore, he stressed that operating through Dupuytren's-involved fascia for stenosing tenosynovitis causes marked postoperative reaction and fibrosis, and thus a concurrent local fasciectomy is warranted. 24 In our study, we also noticed a large number of patients suffering from both pathologies (Fig. 1) . Comparable to Burgess' study, we identified 43 patients with Dupuytren's contracture and stenosing tenosynovitis. A significant association was identified in our univariate and multivariate analyses. In addition to tendon constriction caused by involvement of the vertical septa in Dupuytren's contracture as pointed out by Burgess, we believe that stenosing tenosynovitis may possibly elicit or worsen Dupuytren's contracture through the process of inflammation in the neighboring tissue. This inflammation can occur as part of the trigger digit pathology as well as postoperative healing after surgical A1 pulley release. As type III collagen deposition in Dupuytren's contracture resembles that of scar formation, inflammation involving the tenosynovium may lead to processes of accelerated collagen deposition. And in individuals predisposed to Dupuytren's contracture whether genetically or simply by carrying a mild subclinical form of the disease, stenosing tenosynovitis may ultimately hasten the clinical presentation of Dupuytren's contracture.
Although we identified a significant association between the 2 entities in our patient cohort, further studies are needed to identify any direct causation that may exist. Nonetheless, practicing hand surgeons should be aware of the association between these 2 commonly encountered pathologies. It is worthwhile to examine and look for mild or early Dupuytren's contracture when patients present with trigger digits and vice versa. Patients should be educated preoperatively and a concurrent A1 pulley release and limited local fasciectomy should be considered in select patients. For those patients, an A1 pulley release could be done via individual surgeon's preferred incisions for limited fasciectomy. 
